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substance may, under different circumstances, give wide-
ly different spectra. Thus nitrogen and hydrogen each
have two spectra, one a spectrum mostly composed of
shaded bands, while the other consists of sharp, well-
defined lines. Oxygen, according to Schuster's careful
researches, has four spectra, and carbon is also assigned
four by its investigators. There seem to be at least three
possible explanations of these facts. One is, to suppose
that the luminous substance, without any change in its
own constitution, vibrates differently and emits differ-
ent rays under varying circumstances, just as a metal
plate emits- various notes according to the manner in
which it is held and struck. The second assumes that
the substance, without losing its chemical identity, un-
dergoes changes of molecular structure (assumes allo-
tropic forms) under the varying circumstances which
produce the changes in its spectrum. According to
either of these views, although we can safely infer,
from the presence of the known lines of an element in
the solar spectrum, its presence in the solar atmosphere,
we can not legitimately draw any negative conclusion:
the substance may be present, but in such a state under
the solar conditions as to give a spectrum different from
any with which we are acquainted.

The other and simplest explanation is to suppose,
with Mr. Lockyer, that the changes in the spectrum of
a body are indications of its decomposition, the spec-
trum of the original substance being replaced by the
superposed spectra of its constituents.

Another point which favors Mr. Lockyer's view is
this: Certain substances have numerous lines apparently
common. Thus, if one runs over Angstrom's map of
the solar spectrum, he will find about twenty-five lines
marked as belonging both to iron and calcium. The